Dwarfism is associated with skeletal dysplasias and joint deformities that frequently 26 result in osteoarthritis requiring treatment with total knee arthroplasty (TKA). These surgeries 27 can be challenging due to alignment deformities, poor bone stock, and smaller components. This 28 study aims to compare TKA implant survivorship and complications between dwarf and non-29 dwarf patients. 30 31
Methods: 32
A retrospective case-control study was performed from 1997-2014 evaluating 115 TKAs 33 in patients under the height threshold of 147.32cm. This cohort was compared to 164 patients of 34 normal height, using propensity score weighting to balance gender, age, year of surgery, and 35 comorbidities. Medical records were reviewed for demographics, surgical characteristics, and 36 outcomes. Radiographic evaluation was performed to assess alignment, periprosthetic fractures, 37 and loosening. All cases had 2-year minimum follow-up. 38 39
Results: 40
The revision rate was 8.7% in dwarfs compared with 3.7% in controls (p=0.08). The 2-, 41 M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT

5
A retrospective case-control study was performed between 1997 and 2014 on primary 96
TKA patients under the height threshold of 147.32 cm (4'10") using our institutional database. 97
With these criteria, we identified 157 cases of primary TKA (156 females and 1 male). The 98 average height was 146.43 cm and the mean age at the time of surgery was 70.7±10.7 years. We 99 included all patients with a minimum 2-year follow-up (mean 6.2years, range 2.0-17.2), which 100 left us with 115 TKAs in our final cohort. The primary etiology for TKA was osteoarthritis 101 (112/115). 102
To obtain a balanced comparison with a control group of 164 patients with greater than 103 143.32 cm height, propensity score weighting was used to control for age, gender, Charlson 104 comorbidity index [8] , and year of surgery. The weights were generated using logistic regression 105 to estimate the probability of being a dwarf based on the other variables, and then the weight was 106 set to 1/prob[patient is dwarf] for patients who were dwarves, and 1/[1-prob[dwarf]] for non-107 dwarf patients. The weights were then normalized to a mean of 1.0. The weights ranged from 108 0.50 -3.11; there were no extreme weights due to probabilities near 0 or near 1. Table 1  109 provides the demographics of the patient populations. All TKAs were done using posterior 110 lines greater than 1mm [11] . Tibial component overhang was defined as any prosthetic material 137 occurring outside the boundaries of a vertical line that extending from the cortex of the proximal 138 part of the tibial plateau [12] . In contrast, femoral overhang was defined as component overhang 139 >2mm in any of the 5 zones defined by the Knee Society [11, 13] .
Statistical Analysis 142
All statistical analyses were performed with R software 3.3.2 (R Foundation for 143
Statistical Computing, Vienna, Austria) using an alpha level of 0.05 to determine significance. 144
Kaplan-Meier survivorship curves were generated for 2-, 5-, and 10-year follow-up. Differences 145 in survivorship were assessed using the log-rank test, while a Fisher's exact test was used to 146 evaluate differences in revision rates. Student's t-tests were used to compare means between x-147 ray radiographic measurements. Our primary endpoint was the survivorship of the prosthesis or 148 revision surgery for any reason. Secondary endpoints such as operative time, rate of 149 manipulation procedures, and any significant radiographic differences between the groups were 150 considered. 151
Results 153
Using propensity score weighting, the 5-, and 10-year survivorship was 92.5% (95% 154 CI:87.8% -97.6%), and 90.2% (95% CI: 83.9% -96.9%), respectively, for the dwarf cohort; and 155 95.6% (95% CI: 92.1% -99.3% ), and 94.8% (95% CI: 90.6% -99.2%) for the non-dwarf 156 cohort, respectively. The results were almost identical without the weighting. Overall, there was 157 no difference in survivorship between the dwarf and non-dwarf cohorts (p=0.24, Figures 1 and  158 2). The revision surgery rate was 8.7% in the dwarf cohort compared with 3.7% in the control 159 group. There was no statistically significant difference in the overall rate of revision (odds ratio 160
[OR] 2.51, p=0.08), but the operative time was longer for dwarfs compared to controls (84.4 vs 161 74.6 min; p=0.01). 162
The reasons for revision in the dwarf group included aseptic loosening (n=3), PJI (n=3), 163 patellofemoral arthritis (n=1), cement extrusion with pain (n=1), and periprosthetic fractures 164 (n=2) ( Table 2 ). Periprosthetic fractures were postoperative and included one tibial plateau 165 fracture that had healed but required subsequent exchange of the tibial component, and one 166 femur fracture that was treated with open reduction and internal fixation. However, the dwarf 167 cohort underwent significantly more manipulations for arthrofibrosis (6.1% vs 0.0%, p=0.002). 168
In the 7 patients that underwent manipulations under anesthesia, 29% (2/7) had femoral 169 component overhang. In contrast, 18.5% (20/108) of TKAs that did not undergo manipulation 170 had femoral component overhang. 171
In the control group, the pre-and post-operative anatomical axis values were 178.6º±6. Our study had a number of limitations, and our findings should be interpreted in light of 227 these issues. This study was retrospective, so we were limited to the data already available in the 228 system, particularly lateral radiographs. In addition, long alignment x-rays were not available for 229 most of these patients to measure anatomical and mechanical axes; thus, our measurements of 
